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TITLE 

INTEGRATED ANTENNA FOR PORTABLE COMPUTER 
BACKGROUND OF THE INVENTION 

1. Field of the invention 

5 The present invention relates to an antenna, more particularly, to an 

integrated antenna for a portable computer. 

2. Description of the Related Art 

In recent years, portable wireless communications devices are 
becoming increasingly popular. Almost all products must have wireless 

10 communication capability. For a portable computer, wireless 
communication can reduce the connection wires and solve the problem of 
setting parameters for hardware of the portable computer. To obtain the 
function of wireless communication, it is necessary to install an antenna on 
the portable computer. It is important for a portable computer to include a 

15 well designed antenna attached to an adequate location thereof. 

Referring to Fig. 1, according to US Patent No. 6,339,400 Bl, 
antennas 1 1 and 12 are disposed around a display 10 of a portable computer 
1. However, a grounding terminal of the antennas 11 and 12 must be 
connected to the metal frame for grounding the antennas 11 and 12. 
20 Therefore, the mounted position of the conventional antenna is restricted to 
the metal frame, and cannot be changed to other places. 

Therefore, it is necessary to provide an innovative and progressive 
integrated antenna so as to solve the above problem. 

SUMMARY OF THE INVENTION 



25 



One objective of the present invention is to provide an integrated 
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antenna for a portable computer. The portable computer has a display and 
a display frame. The integrated antenna comprises a substrate, a first 
radiating metal strip, a second radiating metal strip, a ground plane, at least 
one first connecting metal strip and a second connecting metal strip. The 

5 substrate has a first surface and a connecting portion for connecting to the 
display frame. The first radiating metal strip is used to provide a first 
resonance, and the second radiating metal strip is used to provide a second 
resonance, with respect to the first radiating metal strip and spaced at a 
distance from the first radiating metal strip. The ground plane is spaced at 

10 a distance from the second radiating rnetal strip and with respect to the 
second radiating metal strip. The first connecting metal strip connects the 
first radiating metal strip and the second radiating metal strip. The second 
connecting metal strip connects the second radiating metal strip and the 
ground plane. 

15 The integrated anteima of the invention is mounted to the display 

frame of the portable computer. The ground plane of the antenna can 
provide ground of the integrated antenna. The integrated anteima does not 
need to connect to a grounding terminal of the display frame, and the 
mounted position of the integrated antenna is adjustable. Besides, the 

20 integrated antenna can have stable electrical characteristics. 

Furthermore, the integrated antenna can be operated in multi-band 
and has high radiation efficiency and stable performance. Additionally, 
because the first radiating metal strip, the second radiating metal strip and 
the ground plane are formed on the first surface of the substrate, the 
25 integrated antenna can be easily manufactured and there is no problem for 
positioning the above elements and the substrate so as to reduce the error of 
the integrated antenna. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 illustrates a conventional antenna disposed on a display of a 
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portable computer. 

Fig. 2A shows an integrated antenna disposed on a display frame of 
a portable computer, according to the invention. 

Fig. 2B shows an enlarged partial perspective view of illustrating an 
5 integrated antenna disposed on a display frame of a portable computer, 
according to the invention. 

Fig. 3 shows the perspective view of an integrated antenna, 
according to the first embodiment of the invention. 

Fig. 4 shows the perspective view of an integrated antenna, 
10 according to the second embodiment of the invention. 

Fig. 5 shows the perspective view of an integrated antenna, 
according to the third embodiment of the invention. 

Fig. 6 shows the perspective view of an integrated antenna, 
according to the fourth embodiment of the invention. 

15 Fig. 7 shows the perspective view of an integrated antenna, 

according to the fifth embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 2A and 2B, according to the invention, a portable 
computer 2 has a display 21 and a display frame 22. An integrated antenna 
20 3 is mounted on the display frame 22 of the portable computer 2. Two 
integrated antennas 3 can each be mounted on one side of the display frame 
22, respectively, so as to obtain better communication between the portable 
computer 2 and peripheral equipments. 

Referring to Fig. 3, the integrated antenna 3 comprises a substrate 31, 
25 a first radiating metal strip 32, a second radiating metal strip 33, a ground 
plane 34, two first connecting metal strips 35 and a second connecting 
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metal strip 36. The substrate 31 has a first surface 311 and two connecting 
portions 312 and 313. The connecting portions 312 and 313 are used for 
connecting to the display frame 22. The connecting portions 312 and 313 
are holes penetrating through the substrate 31. The holes are used to 
5 receive screws 23 to fix the integrated antenna 3 on the display firame 22 of 
the portion computer 2, as shown in Fig. 2B. 

The first radiating metal strip 32 of the integrated antenna 3 is 
formed on the first surface 311 of the substrate 31, and is used to provide a 
first resonance (low fi-equency). The second radiating metal strip 33 is 
10 formed on the first surface 311 of the substrate 31 and disposed adjacent to 
the first radiating metal strip 32, and is used to provide a second resonance 
(high frequency). The first radiating metal strip 32 is spaced at a distance 
firom the second radiating metal strip 33, and is substantially parallel to the 
second radiating metal strip 33. 

15 The ground plane 34 is formed on the first surface 311 of the 

substrate 31 and disposed adjacent to the second radiating metal strip 33. 
The ground plane 34 is spaced at a distance fi'om the second radiating metal 
strip 33, and is substantially parallel to the second radiating metal strip 33. 
The ground plane 34 provides the ground of the antenna. 

20 The first connecting metal strip 35 connects the first radiating metal 

strip 32 and the second radiating metal strip 33, and is formed on the first 
surface 311 of the substrate 31. The first connecting metal strip 35 is 
substantially perpendicular to the first radiating metal strip 32 and the 
second radiating metal strip 33. The integrated antenna 3 has two first 

25 connecting metal strips 35 connecting to the first radiating metal strip 32 
and the second radiating metal strip 33 on a middle portion and a side of 
the substrate 31, respectively. 

The second connecting metal strip 36 connects the second radiating 
metal strip 33 and the ground plane 34, and is formed on the first surface 
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311 of the substrate 31. The second connecting metal strip 36 is 
substantially perpendicular to the second radiating metal strip 33 and the 
ground plane 34. The second connecting metal strip 36 connects the 
second radiating metal strip 33 and the ground plane 34 on a side of the 
5 substrate 31. 

According to the first embodiment of the invention, the second 
radiating metal strip 33 further comprises a feed portion 37 for connecting 
a signal terminal of a coaxial cable 24, as shown in Fig. 2B. The ground 
plane 34 further comprises a ground portion 38 for connecting a ground 
10 terminal of the coaxial cable 24, as shown in Fig. 2B. The coaxial cable 24 
is used to connect the integrated antenna 3 to a control circuit of the 
portable computer 2 so as to utilize the integrated antenna 3 to process 
communications with peripheral equipments. 

Compared with the conventional antennas 11, 12 disposed on the 
15 display 10 of the portable computer 1, as shown in Fig. 1, and the 
conventional antennas 11, 12 connected to the grounding terminal of the 
portable computer 1, because the integrated antenna 3 does not need to 
connect to a grounding terminal of the display frame 22, the integrated 
antenna 3 can be mounted to any place of the display frame 22, Therefore, 
20 the mounted position of the integrated antenna is not restricted to the 
grounding position of the display frame 22, and the mounted position of the 
integrated antenna is adjustable. Furthermore, the integrated antenna 3 can 
be operated in multi-band and has high radiation efficiency and stable 
performance. The integrated antenna 3 can be mounted easily on the 
25 display frame 22 of the portable computer 2. 

Additionally, because the first radiating metal strip 32, the second 
radiating metal strip 33 and the ground plane 34 are formed on the first 
surface 311 of the substrate 31, the integrated antenna 3 can be easily 
manufactured and there is no problem for positioning the above elements 
30 and the substrate for reducing the error of the integrated antenna 3. 
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Referring to Fig. 4, according to the integrated antenna 4 of the 
second embodiment of the invention, the difference between the integrated 
antenna 4 of the second embodiment and the integrated antenna 3 of the 
first embodiment is that the first radiating metal strip 42 further comprises a 
5 first extending portion extending toward the ground plane 44, and the 
second radiating metal strip 43 further comprises a second extending 
portion extending toward the first radiating metal strip 42. 

Referring to Fig. 5, according to the integrated antenna 5 of the third 
embodiment of the invention, the difference between the integrated antenna 
10 5 of the third embodiment and the integrated antenna 3 of the first 
embodiment is that the first connecting metal strip 55 is not on the side of 
the substrate 51, and is spaced at a distance away from the side of the 
substrate 5 1 . 

Referring to Fig. 6, according to the integrated antenna 6 of the 
15 fourth embodiment of the invention, the difference between the integrated 
antenna 6 of the fourth embodiment and the integrated antenna 3 of the first 
embodiment is that the integrated antenna 6 has only a first connecting 
metal strip 65, and the first connecting metal strip 65 is not on the side of 
the substrate 61, and is spaced at a distance away from the side of the 
20 substrate 61. 

Referring to Fig. 7, according to the integrated antenna 7 of the fifth 
embodiment of the invention, the difference between the integrated antenna 
7 of the fifth embodiment and the integrated antenna 3 of the first 
embodiment is that the integrated antenna 7 does not have the substrate 3 1 
25 of the first embodiment, but only a first radiating metal strip 72, a second 
radiating metal strip 73, a ground plane 74, two first connecting metal strips 
and a second connecting metal strip. That is, the integrated antenna 7 
utilizes air as the dielectric. 



Besides, the integrated antenna 5 of the third embodiment, the 
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integrated antenna 6 of the fourth embodiment and the integrated antenna 7 
of the fifth embodiment do not have the coimecting portion as the 
integrated antenna 3 of the first embodiment. They are adhered to the 
display frame of the portable computer. 

5 While an embodiment of the present invention has been illustrated 

and described, various modifications and improvements can be made by 
those skilled in the art. The embodiment of the present invention is 
therefore described in an illustrative but not restrictive sense. It is intended 
that the present invention may not be limited to the particular forms as 

10 illustrated, and that all modifications which maintain the spirit and scope of 
the present invention are within the scope as defined in the appended 
claims. 



